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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 . Claims 22 and 25 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 22 recites "...one of said dispersive elements for performing said spectral 
selection". However, there is only one "dispersive element" introduced before. 

Claim 25 recites "...at least one of said dispersive elements for performing said 
spectral selection". However, there is only one "dispersive element" introduced before. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 -4, and 1 1 -1 2 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Morozov (U.S. Patent US 6,345,133 B1) in view of Yan et al. (U.S. 

Patent US 6,560,396 B1). 
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Regarding claim 1, Morozov teaches a gain equalizer (fig. 1), comprising: an 
input port (fig. 1 , input fiber 110) receiving liglit comprising at least two wavelength 
components (fig. 1, X1-X5); a first dispersive element (fig. 1, grating 101) receiving the 
light and spatially dispersing the wavelength components of the light along a dispersion 
direction (column 4, lines 13-17); a plurality of variable optical attenuating elements (fig. 
1 , attenuator array 103) disposed generally along the dispersion direction (fig. 1 , 
attenuators 103-1 ... 103-N), such that each of the attenuating elements is traversed by 
a different wavelength component of the light (fig, 1 , A,1-A.5); a second dispersive 
element (fig. 1 , grating 105) receiving light after passage through at least part of at least 
one of the plurality of variable optical attenuating elements (fig. 1 , the light signals 
output from element 104), and operative to combine the wavelength components of the 
light into an output beam (fig. 1 , light beam coupled into the output fiber 111); and an 
output port receiving the output beam (fig. 1 , output fiber 111). Morozov differs from the 
claimed invention in that Morozov does not specifically teach that at least one of the 
variable optical attenuating elements comprises a variable phase changing element 
operative to change the phase of part of the cross section of light passing through it. 
However, it is well known in that art that a variable optical attenuating element may 
comprise a variable phase changing element operative to change the phase of part of 
the cross section of light passing through it. For example, Yan teaches an apparatus 
(fig. 3, non-mechanical variable optical attenuator) to vary the optical intensity by 
varying the phase of part of the cross section of light passing through it (fig. 3, phase 
shifter 145). Therefore, it would have been obvious for one of ordinary skill in the art at 



Application/Control Number: 10/657,742 Page 4 

Art Unit: 2633 

the time when the invention was made to incorporate a variable optical attenuator 
comprising a variable phase changing element operative to change the phase of part of 
the cross section of light passing through it, such as the one taught by Yan, into the 
system of Morozov in order increase the reliability and life-time of the variable 
attenuators. 

Regarding claim 2, Yan further teaches that the attenuating element is varied 
such as to vary the level of light traversing the attenuating element (column 4, lines 40- 
67 and column 5, lines 1-10). 

Regarding claim 3, Morozov further teaches that at least one of the input and 
output ports is an optical fiber (fig. 1 , input and output fibers 1 1 0 and 111). 

Regarding claim 4, it is inherent that the system of Morozov comprising a 
controller operative to vary the attenuation of at least one of the variable attenuating 
elements, such that the light passing through the attenuating element has a predefined 
level. 

Regarding claim 1 1 , Yan further teaches that the phase changing element is a 
liquid crystal element. 

Regarding claim 12, Morozov further teaches that at least one of the dispersive 
elements is a grating. 

2. Claims 14-17, 24-26, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tomlinson et al. (U.S. Patent US 6,678,445 B2) in view of Yan et al. 
(U.S. Patent US 6,560,396 B1). 
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Regarding claim 14. Tomlinson teaches a gain equalizer (fig. 1) comprising: a 
port (fig. 1 . In 108) receiving light comprising at least two wavelength components; a 
dispersive element (fig. 1, grating 100) receiving the light and spatially dispersing the 
wavelength components of the light along a dispersion direction; a plurality of variable 
optical attenuating elements (fig. 1 . attenuator array 120; column 4. lines 1-4) disposed 
generally along the dispersion direction, such that each of the attenuating elements is 
traversed by a different wavelength component of the light (column 3. lines 18-26); and 
a reflective surface (fig. 1 , mirror 140), operative to reflect light after passage through at 
least part of at least one of the plurality of variable optical attenuating elements back to 
the dispersive element, so as to combine the wavelength components of the reflected 
light into an output beam at the port (fig. 1 , out 112). Tomlinson differs from the claimed 
invention in that Tomlinson does not specifically teach that at least one of the variable 
optical attenuating elements comprises a variable phase changing element operative to 
change the phase of part of the cross section of light passing through it. However, it is 
well known in that art that a variable optical attenuating element may comprise a 
variable phase changing element operative to change the phase of part of the cross 
section of light passing through it. For example. Yan teaches an apparatus (fig. 3, non- 
mechanical variable optical attenuator) to vary the optical intensity by varying the phase 
of part of the cross section of light passing through it (fig. 3. phase shifter 145). 
Therefore, it would have been obvious for one of ordinary skill in the art at the time 
when the invention was made to incorporate a variable optical attenuator comprising a 
variable phase changing element operative to change the phase of part of the cross 
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section of light passing through it, such as the one taught by Yan, in the system of 
Tomlinson in order increase the reliability and life-time of the variable attenuators. 

Regarding claim 15, Yan further teaches that the attenuating elements are varied 
such as to vary the level of light traversing the attenuating element (column 4, lines 40- 
67 and column 5, lines 1-10). 

Regarding claim 16, Tomlinson further teaches that at least one of the input and 
output ports is an optical fiber (fig. 1 , In 108). 

Regarding claim 17, Tomlinson further teaches that the system further 
comprising a comprising a controller operative to vary the attenuation of at least one of 
the variable attenuating elements, such that the light passing through the attenuating 
element has a predefined level (column 3, lines 6-10). 

Regarding claim 24, Yan further teaches that the phase changing element is a 
liquid crystal element. 

Regarding claim 25, as it is understood in view of the above 112 problem, 
Tomlinson further teaches that the dispersive element is a grating. 

Regarding claim 26, Tomlinson further teaches the system further comprises 
comprising a quarter wave plate (fig. 1 , quarter wave plate 130) serially with the plurality 
of attenuating elements, operative to reduce the polarization dependent loss of the gain 
equalizer. 

Regarding claim 28, Tomlinson further teaches that the light received by the port 
and the output beam are separated by means of a circulator (fig, 1, circulator 150). 
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3. Claims 5-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morozov (U.S. Patent US 6.345,133 B1) in view of Yan et al. (U.S. Patent US 6,560,396 
B1 ) and further in view of Yao (U.S. Patent US 6,487,336 B1 ). 

Regarding claims 5-6, the modified system of Morozov and Yan differs from the 
claimed invention In that Morozov and Yan do not specifically teach a spectrally 
selective detector providing to the controller at least one signal corresponding to the 
power level of at least one of the wavelength components; and use the at least one 
signal to adjust the attenuation of at least one of the variable attenuating element. 
However, it is well known in the art to use a spectrally selective detector in order to 
provide feedback information to the controller and adjusting the variable attenuating 
elements according to the feedback infonnation. For example, Yao teaches a spectrally 
selective detector (fig. 48. the combination of elements 450, 460, 470, 480) in order to 
provide feedback information (fig. 48 482) to the controller (fig. 48 490). and individually 
adjust the attenuating elements (column 4, lines 6-22). Therefore, it would have been 
obvious for one of ordinary skill in the art at the time when the invention was made to 
incorporate a spectrally selective detector, such as the one taught by Yao, into the 
modified system of Morozov and Yan to provide feedback information to the controller 
and adjust the attenuating elements in order to provide proper required gain adjustment. 

Regarding claim 7, Yao further teaches that the detector is located such that It 
measures the power level of at least one of the wavelength components in the output 
beam (fig. 48). 
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Regarding claim 8, the modified system of IVIorozov, Yan. and Yao differs from 
the claimed invention in that Morozov, Yan, and Yao do not specifically teach that the 
detector is located such that it measures the power level of at least one of the 
wavelength components of the light in the input port. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to locate the detector 
such that it measures the power level of at least one of the wavelength components of 
the light in the input port, since it has been held that rearranging parts of an invention 
involves only routine skill in the art. In re Japikse, 86 USPQ 70. 

Regarding claim 9, Morozov, Yan, and Yao differs from the claimed invention in 
that Morozov, Yan, and Yao do not specifically teach the dispersive element for the 
detector array is one of the dispersive elements in the system. However, it is well 
known in the art that the dispersive elements in the system of Morozov can be used to 
perform spectral selection for a detector array. Therefore, it would have been obvious 
for one of ordinary skill in the art at the time when the invention was made to re-arrange 
the detector array to use one of the dispersive elements in the modified in order to 
reduce the number of dispersive elements in the system. 

Regarding claim 10, Yao further teaches that at least one signal corresponding to 
the power level of at least one of the wavelength components is obtained by means of a 
power splitter located in the path of the wavelength components of the light (fig. 4B). 
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4. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morozov 
(U.S. Patent US 6,345,133 B1) in view of Yan et al. (U.S. Patent US 6,560,396 B1) and 
further in view of and the Admitted Prior Art (APA) (page 1 5, paragraph 0034). 

Regarding claim 13, the modified system of Morozov and Yan differs from the 
claimed invention in that Morozov and Yan do not specifically teach a half wave plate 
serially with the plurality of attenuating elements, operative to reduce the polarization 
dependent loss of the gain equalizer. However, as it is pointed out by APA, "it is known 
in the art" to include a half wave plate serially with the plurality of attenuating elements, 
operative to reduce the polarization dependent loss of the gain equalizer (the instant 
application, page 15, paragraph 0034). Therefore, it would have been obvious for one 
of ordinary skill in the art at the time when the invention was made to incorporate a half 
wave plate serially with the plurality of attenuating elements, as it is disclosed by APA, 
in the modified system of Morozov and Yan, in order to reduce the polarization 
dependent loss of the gain equalizer. 

5. Claims 18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tomlinson et al. (U.S. Patent US 6,678,445 B2) in view of Yan et al. (U.S. Patent US 
6,560,396 81) and further in view of Yao (U.S. Patent US 6,487.336 81). 

Regarding claims 18-19, the modified system of Tomlinson and Yan differs from 
the claimed invention in that Tomjinson and Yan do not specifically teach a spectrally 
selective detector providing to the controller at least one signal corresponding to the 
power level of at least one of the wavelength components; and use the at least one 
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signal to adjust the attenuation of at least one of the variable attenuating element. 
However, it is well known in the art to use a spectrally selective detector in order to 
provide feedback Infomiation to the controller and adjusting the variable attenuating 
elements according to the feedback information. For example, Yao teaches a spectrally 
selective detector (fig. 4B, the combination of elements 450, 460, 470, 480) in order to 
provide feedback information (fig. 4B 482) to the controller (fig. 4B 490), and individually 
adjust the attenuating elements (column 4, lines 6-22). Therefore, it would have been 
obvious for one of ordinary skill in the art at the time when the invention was made to 
incorporate a spectrally selective detector, such as the one taught by Yao, into the 
modified system of Tomlinson and Yan to provide feedback information to the controller 
and adjust the attenuating elements in order to provide proper required gain 
equalization. 

Regarding claim 20, Yao further teaches that the detector is located such that it 
measures the power level of at least one of the wavelength components in the output 
beam (fig. 4B). 

Regarding claim 21 , Yao further teaches that the detector is connected such* that 
it measures the power level of at least one of the wavelength components of the light 
received at the port. 

Regarding claim 22, as it is understood in view of the above 112 problem, Yao 
further teaches a linear detector array (fig. 4B, detector array 480). The modified 
system of Tomlinson, Yan, and Yao differs from the claimed invention in that Tomlinson, 
Yan, and Yao do not specifically teach the same dispersive element is used for 
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performing the spectral selection. However, it is well known in the art that the 
dispersive element in the system of Tomlinson can be used to perform spectral 
selection for a detector array. Therefore, it would have been obvious for one of ordinary 
skill in the art at the time when the invention was made to re-arrange the detector array 
in the modified system of Tomlinson, Yan, and Yao such that the detector array uses 
the same dispersive element in order to reduce the number of dispersive elements in 
the system. 

Regarding claim 23, Yao further teaches that at least one signal corresponding to 
the power level of at least one of the wavelength components is obtained by means of a 
power splitter located in the path of the wavelength components of the light (fig. 4B). 

6. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tomlinson et al. (U.s; Patent US 6.678.445 B2) and in view of Yan et al. (U.S. Patent 
US 6.560.396 B1) and further in view of Zheng (U.S. Patent US 6,185.347 B1). 

Regarding claim 27, the modified system of Tomlinson and Yan differs from the 
claimed invention in that Tomlinson and Yan do not specifically teach that the light 
received by the port and the output beam are separated by means of a dual fiber 
collimator. However, it is well known in the art that a dual fiber collimator to separate 
an input and out put beam. For example, Zheng teaches a dual fiber collimator (fig. 2c) 
which separates input and output signals. Therefore, it would have been obvious for 
one of ordinary skill in the art at the time when the invention was made to incorporate a 



Application/Control Number: 10/657,742 Page 12 

Art Unit: 2633 

dual fiber collimator, as it is taught by Zheng, into the system of Tomlinson and Yan in 
order to separate the input and output signals. 

7. Claims 29-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morozov (U.S. Patent US 6,345.133 B1) in view of Yao (U.S. Patent US 6,487,336 B1) 
and further in view of Yan et al. (U.S. Patent US 6,560,396 B1 ). 

Regarding claim 29, Morozov discloses a multi-channel optical gain equalizer 
(fig. 1 ) comprising: an input fiber (fig. 1 , input fiber 1 10) receiving a multi-wavelength 
input; a demultiplexer (fig. 1 , grating 101 ) fed by the input fiber, having a plurality of 
output wavelength channels (fig. 1, >-1-X5); an output fiber outputting a multi-wavelength 
output (fig. 1 , output fiber 1 1 1 ); a multiplexer (fig. 1 , grating 1 05) feeding the output 
fiber, having a plurality of input wavelength channels; a plurality of variable optical 
attenuating elements (fig. 1, attenuator array 103), individual ones of the attenuating 
elements being generally disposed between individual output channels of the 
demultiplexer and individual input channels of the multiplexer (fig. 1, attenuator array 
103). Morozov differs from the claimed invention in that Morozov does not specifically 
teach at least one signal detector detecting the power in at least one of the input 
wavelength channels of the multiplexer, and operative to adjust the attenuation of the 
attenuating element associated with the at least one input wavelength channel, 
according to the power of the signal detected. However, it is well known in the art to 
use a spectrally selective detector in order to provide feedback information to the 
controller and adjusting the variable attenuating elements according to the feedback 
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information. For example, Yao teaches a spectrally selective detector (fig. 4B, the 
combination of elements 450, 460, 470, 480) in order to provide feedback information 
(fig. 4B 482) to the controller (fig. 4B 490), and individually adjust the attenuating 
elements (column 4, lines 6-22). Therefore, it would have been obvious for one of 
ordinary skill in the art at the time when the invention was made to incorporate a 
spectrally selective detector, such as the one taught by Yao, into the system of Morozov 
to provide feedback information to the controller and adjust the attenuating elements in 
order to provide proper required gain equalization. The modified system of Morozov 
and Yao further differs from the claimed invention in that Morozov and Yao do not 
specifically teach that at least one of the variable optical attenuating elements 
comprises a variable phase changing element operative to change the phase of part of 
the cross section of light passing through it. However, it is well known in that art that a 
variable optical attenuating element may comprise a variable phase changing element 
operative to change the phase of part of the cross section of light passing through it. 
For example, Yan teaches an apparatus (fig. 3, non-mechanical variable optical 
attenuator) to vary the optical intensity by varying the phase of part of the cross section 
of light passing through it (fig. 3, phase shifter 145). Therefore, it would have been 
obvious for one of ordinary skill in the art at the time when the invention was made to 
incorporate a variable optical attenuator comprising a variable phase changing element 
operative to change the phase of part of the cross section of light passing through it, 
such as the one taught by Yan, in the system of Morozov and Yao in order increase the 
reliability and life-time of the variable attenuators. 
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Regarding claim 30, Yao teaches that at least one signal detector detecting the 
power in at least one of the input wavelength channels of the multiplexer is a spectrally 
selective detector in series with the output fiber (column 4, lines 6-22). 

Regarding claim 31, the modified system of Morozov, Yao and Yan differs from 
the claimed invention in that Morozov, Yao and Yan do not teach that the detector is 
located remotely from the gain equalizer. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to remotely locate the 
detectors, such as at the receiver end of the signals, since it has been held that 
rearranging parts of an-invention involves only routine skill in the art. In re Japikse, 86 
USPQ 70. 

Regarding claims 32-33, Morozov further teaches that the demultiplexer 
comprises a dispersive grating, such that the plurality of output wavelength channels 
are spatially dispersed; and the multiplexer comprises a dispersive grating, such that 
the spatially dispersed plurality of wavelength channels are combined into one channel 
(fig. 1. gratings 101 and 105). 

Regarding claim 34, Yan further teaches that the phase changing element is a 
liquid crystal element. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Koteles et al. (U.S. Patent Application Publication US 
2002/0109908 Al ) disclose an optical dynamic gain equalizer using both attenuator and 
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amplification. Brophy et al. (U.S. Patent US 6,275,623 B1 ) teacli a dynamically 
configurable spectral filter which can be used as a dynamic gain equalizer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quan-Zhen Wang whose telephone number is (571) 
272-31 14. The examiner can normally be reached on 9:00 AM - 5:00 PM, Monday - 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571 ) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




M.R.SEDIGHIAN 
PRIMARY EXAMINER 



qzw 

04/15/05 



